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END FORMED TUBE 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

The present invention relates generally to an end formed tube to which a 
plastic molded part is attached. 

5 2. Background 

Molded plastic parts, or clevis mechanisms, are commonly attached to 
the end of narrow metal tubes for various applications. For example, one 
application for such a configuration is an end formed tube having a transparent 
plastic lens attached thereto. There are many other types of overmolding that 
10 can be attached to an end formed tube, such as bearing retainers, drive shaft 
mechanisms, etc. 

With these products, it is important to maintain a tight seal between the 
metal tube and the molded plastic part. For example, when the tube is used for 
15 surgical applications, it is critical that the seal between the metal tube and the 
plastic lens is maintained. In addition to having a tight seal, the plastic molded 
part must be securely attached to the tube so that the molded part does not 
separate from the tube. In some applications, such as surgical instruments, 
such a separation could cause serious harm to the patient. 

20 

In current applications, some clevis mechanisms are glued, pinned, or 
compressed, which may result in an insufficient seal and may not be positively 
secured. For example, with various cutouts formed at the end of the tube, 
during formation of the plastic part, overmolding extends through the cutouts. 
25 The overmolding may not completely seal the cutouts, thereby resulting in an 
insufficient seal. 
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Accordingly, there is a high demand for an end formed tube with a 
molded plastic part positively sealed and attached to an end thereof. 

5 SUMMARY OF THE INVENTION 

The present invention provides an end formed tube to which a molded 
plastic part may be attached, wherein the molded plastic part is positively 
attached and sealed to the end formed tube. One end of the end formed tube is 
rolled over 180 degrees back into the tube to form a lip which prevents the 

10 removal of the molded part. The rolled over lip portion creates a void in which 
plastic overmold from the plastic part is deposited, thereby creating a positive 
seal and attachment. Also, the end of the tube in which the lip is formed is 
configured in a polygonal shape, such as an octagon. This configuration 
provides torsional strength to the interface of the molded part and the tube, 

15 thereby creating a high "break away torque." Other aspects of the invention 
aspects of the invention are disclosed infra. 

The present invention also provides a method of making an end formed 
tube with a plastic molded part attached thereto comprising the steps of: 
20 forming the lip in the tube, forming a polygon shape in the end face of the lip, 
filling the tube with mold to form a molded part, wherein the mold fills a void 
between the lip and an inside surface of the tube, and trimming the extra mold. 

25 BRIEF DESCRIPTION OF THE DRAWINGS 

These and other features and advantages of the present invention will 
become more apparent in view of the following detailed description in 
conjunction with the accompanying drawing, of which: 
30 Fig. 1 is a perspective view of the present invention showing the end 

formed tube of the first embodiment of the invention. 


2 


End Formed Tube Attorney Docket No.: 3903/59019 

Fig. 2 is a schematic representation of the present invention showing the 
end formed tube and plastic molded part of a first embodiment of the invention. 

Fig. 3A is an end view of the end formed tube of the first embodiment of 
the invention. 

5 Fig. 3B is a cutaway view of Fig. 3A taken along the lines 3B-3B. 

Fig. 4 is an end view of the end formed tube of a second embodiment of 
the invention. 

Fig. 5 is an end view of the end formed tube of a third embodiment of the 
invention. 

10 

DETAILED DESCRIPTION OF AN ILLUSTRATIVE EMBODIMENT 

The present invention will be described herein with reference to an 
illustrative embodiment of a end formed tube. 

15 

FIG 2 is a schematic representation of an end formed tube of the present 
invention. As shown in Fig. 1, the end formed tube 100 comprising two ends 
120 and an inner portion 140. A lip portion 160 is formed at one of said ends 
120. The lip portion 160 is formed by folding over the end portion 120 of the 

20 tube 100 back into the tube, as shown in Fig. 3B. As shown in Fig. 3B, 

preferably the lip portion 160 is formed by folding over the end portion 120 of 
the tube 180 degrees. However, the lip portion 160 can be folded over at 
various angles. Preferably, the folded over portion of the lip portion is 
approximately 0.020 - 0.060 inches. The lip portion 160 prevents the removal 

25 of the molded part. Also, the rolled over lip portion creates a void in which 

plastic overmold from the plastic part is deposited during molding, as discussed 
below, thereby creating a positive seal and further promoting positive 
attachment. 

30 An end piece 180, such as a plastic lens, is secured to one of the ends 

120 of the tube 100, as shown in Fig. 2. The end piece 180 can be made of any 
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injectable type of plastic. The end piece 180 is molded to the end 120 of the 
tube 100. During the molding process, plastic overmolding fills the void 
between the lip 160 and the inner portion 140 of the tube 100. When the 
overmolding cools, it shrinks and pulls away from the inner portion 140 of the 
5 tube 100, thereby creating a tight seal between the inner portion 140 of the tube 
100 and the end piece 180. The angle of the lip portion 160 is preferably 180 
degrees to increases the amount of surface area to which the overmolding is 
secured, which improves the seal between the end piece 180 and the tube 100. 

10 The internal shape of the lip portion 160 is formed into a polygonal 

shape, such as an octagon, as shown in Fig. 3A. The straight sides and corners 
of this polygonal shape provide torsional strength to the interface of the molded 
part 180 and the tube 100, thereby creating a high "break away torque." 

15 The internal shape of the lip portion 160 can be formed into any 

polygonal shape such as hexagonal or pentagonal, as shown in Figs. 4 and 5 
respectively. The straight sides and corners of these polygonal shapes also 
provide torsional strength to the interface of the molded part 180 and the tube 
100, thereby creating a high "break away torque." 

20 

The present invention also provides a method of making an end formed 
tube with a plastic molded part attached thereto comprising the steps of: 
forming the lip in the tube, forming a polygon shape in the end face of the lip, 
filling the tube with mold to form a molded part, wherein the mold fills a void 
25 between the lip and an inside surface of the tube, and trimming the extra mold. 
The step of forming the lip can be done as a multiple step process wherein the 
lip is gradually formed to the desired angle. The steps of forming the lip and the 
polygon shape can be done with a mandrel, or by a similar machining process. 

30 Although the invention has been shown and described with respect to 

exemplary embodiments thereof, various other changes, additions and 
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omissions in the form and detail thereof may be made therein without departing 
from the spirit and scope of the invention. 
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